Effective management of solid wastes is a goal that is yet to be achieved in many countries, even developed ones. In attempt to carry out a study on effective waste management system as a solution to the menace marine litters posed on coastal communities, three coastal areas in Lagos State Nigeria which are known for fishing, recreation, housing, and other various coastal activities were selected. Three groups of research questions were formulated based on the problem perception and impacts, actors and level of governance, and strategy and instrument; and each question was examined, and specific strategy was developed for necessary data gathering. This study was based on the observational findings and interviews conducted for various actors; and conclusion and recommendations were based on the evaluation of the research questions. While a clear cut of marine littering resulting from ineffective solid waste management was the case at Makoko and Ebute-metta, the dividend of relatively effective solid waste management system with multi-actor approach was seen clearly at Victoria Island bar beach, as this location was found to be relatively clean, thus reducing the chances of litters escaping into the marine system. Generally, the major impacts identified are aesthetics impairment, health issues, and economic downscale. Based on the studied sites, the framework for requisite actions to address the problem of marine littering in an effective and sustainable manner is documented herein.
INTRODUCTION
Human health and environmental quality are undergoing continuous degradation by the increasing amount of wastes being produced (UNCED, 1992; Osibanjo, 2001) . Solid waste is a major public health and environmental *Corresponding author. E-mail: ssadex@yahoo.com. Tel: +2348055305121.
Author(s) agree that this article remain permanently open access under the terms of the Creative Commons Attribution License 4.0 International License concern in urban and coastal areas worldwide; the situations in Africa, part of Asia and Latin America in particular are severe (UNEP, 2005) . The total volume of marine litter collected in 2008 beach cleanup worldwide was estimated at 3,402 tons (ICC, 2009) . In Africa, increasing urbanisation, rising standards of living and rapid industrial growth have resulted in increased solid waste generation by households, commercial institutions and industrial activities. Coastal litter, also referred to as marine litter or debris, is any item that appears on beaches, or at sea as a result of anthropogenic activities causing environmental quality deterioration (Storrier and McGlashan, 2006) . Littering has been attributed to, inter alia, poor solid waste management practices, lack of infrastructure, indiscriminate human activities and behaviours, and an inadequate understanding on the part of public on the potential consequences of their actions (UNEP, 2009) . Marine litter is an environmental, economic, health and aesthetic problem. It threatens marine and coastal biological diversity in productive coastal areas (UNEP, 2005 ).
An insight into Nigeria"s population data is necessary to fully understand that increasing population poses a major obstacle to effective solid waste management (Solomon, 2009) . As a result of beach user behavior, urbanization, shipping, fishing and residential activities, solid wastes of anthropogenic sources have polluted virtually all the lagoons and creeks in Lagos (Ajao et al., 1996; Nubi et al., 2008) . According to the Ocean Conservancy International Beach Cleanup report of 2009, shoreline and recreational activities resulting in waste materials like plastics bags, food wrappers and beverage drinks constitute nearly 88% of waste volumes collected annually in Nigeria (ICC, 2009) . Litter from smoking related activities and composition involving dumping activities along the coastline, as well as medical and personal hygiene constitute the remaining 12%. Anthropogenic causes of flooding in Lagos has been attributed to ineffective waste disposal system that encourages littering which eventually leads to flooding (Folorunsho and Awosika, 2001 ). The resultant effect of the population growth on littering is evident, as the volume of waste generated continues to increase at a rate beyond the ability of the responsible agencies to improve on resources needed to handle the problem of solid waste management. Beside the increase in population, Nigeria suffers from lack of continuity in implementation of government policies, financial and operational constraints, inadequately formulated policies and poor attitude of citizens towards waste management. Waste collection and management is handled either by the state environmental agencies or private companies or both. Most often high and medium socio-economic class urban and coastal areas get better services than low socio-economic class areas mainly due to willingness of the former group to pay for services which are facilitated by proper planning in these areas, thereby making monitoring and enforcement less difficult. This paper consequently provides an overview of the current state of solid waste management in the coastal areas of Lagos, Nigeria, and the causes of marine litter in these areas. It identifies key stakeholders in solid waste management (SWM) in Lagos, their perceptions and interests towards effective solid waste management system, and also makes available recommendations for improvement.
METHODOLOGY

Study area
Makoko, Ebute-metta and Victoria Island ( Figure 1 ) were selected as the case studies for this research because they are located at the tributaries of Lagos lagoon, and are both known for commercial and residential activities. Makoko and Ebute-metta areas are known to accommodate the low-income class people while Victoria island accommodate the rich and middle class people. In the latter area, marine litter is not as prominent as Makoko and Ebute-metta and waste management within this area seems to be more effective. Understanding the perception of various individuals with different backgrounds in similar location will help to ascertain if effective solid waste management can be a solution to the menace of marine litter.
Nature and source of data
Extensive literature search, interviews and personal observation and administering of questionnaire were employed. Interviews were conducted for key officials who are responsible for solid waste management, institutional organizations, research bodies, governmental authorities at central and municipal levels who are concerned with coastal litter management which includes the Lagos State Ministry of Environment, the Lagos State Environmental Protection Agency (LASEPA) and Lagos State Waste Management Authority (LAWMA), and also the coastal communities. Prestructured interview questionnaires were used (see appendix); and these help to give precise answers to questions for better analysis. However, the interviewees were at liberty to explain and answer the questions in their own way.
Data collection instruments
Combination of three primary data collection instruments was used for this study. These include face-to-face interviews (an open style of interviewing with a high degree of pre-structured questions, observational scheme, and search method). The use of a combined instrument ensured appropriate data collection with desired details and accuracy.
Sample frame
The target group consisted of relevant stakeholders based on theoretical framework which underscores the need for multi-actor character in policy management, and as a result a predetermined list of institutions like governmental authorities at central and municipal levels, research bodies dealing with coastal litter and solid waste management, and also the coastal dwellers formed the sample frame. The coastal dwellers sampled were residents of Ebute-metta, Makoko (Igbeyinadun and Apollo), and Victoria Island bar beach. In Table 1 , a list is presented of the organizations from 
RESULTS AND DISCUSSION
Observational report
Makoko is a large coastal area comprising many communities. Governed by Yaba local government of Lagos State, the major occupation of the residing people is fishing (Plate 1). The communities visited were Igbeyinadun and Apollo. These two communities are the closest to the Lagos lagoon, and their choice was influenced by this proximity. At Makoko, there was no observable waste management system in place as wastes were seen dispersed all over the sites visited (Plate 1). There were no observable road networks within the communities at Makoko. The few accesses seen were bad, and have been encroached by the dispersed wastes. Ebute-metta is a coastal area that also shares boundaries with the Lagos lagoon. This area is located beside Makoko and also governed by Yaba local government of Lagos State. Apart from the area being used as residential zone, the major commercial activity in this area is sawmilling (Plate 2). Also at Ebute-metta, there was no observable waste management system in place as wastes were seen dispersed all over the sites visited (Plate 2). Conversely, there are relatively better road networks at Ebute-metta compared with Makoko. Bar beach in Victoria Island is a coastal zone predominantly occupied by recreational, religious, and commercial activities (Plate 3). Horseback riding, sun tanning, and picnics are part of the observed activities. There is a waste management system in place at the Victoria Island bar beach, as the whole place was found to be in a tidy state (Plate 3).
Interview report
Problem perception and impacts
Ninety percent of the respondents at Victoria Island perceived marine littering as an environmental and economic problem, because it impairs the aesthetics of the beach thereby reducing the number of tourists visiting the beach. They are also of the opinion that other recreational and commercial activities would be adversely affected. Although from respondents and observation, the area does not have waste management or littering as a major problem, but the beaches experience littering from land based sources during public holidays when there is high inflow of people on picnic. The major impact of litters on the beaches to the businessmen on the beach is the economic impacts; when people would leave a particular beach for other beaches, making them loose customers and revenue.
Eighty percent of the respondents in Makoko and Ebute-Metta area did not strongly perceive marine littering as an environmental or health problem, they rather perceived it more as an economic problem, because it affects their fishing and dredging activities due to clogging. The respondents identified lack of awareness as the main contributory factor to the menace posed by marine littering on the community. In addition to lack of awareness, defective waste management system such as inadequate collection facilities, poor legislation, and enforcements are also contributory factors. According to the respondents, ineffective solid waste management in Makoko and Ebute-Metta makes the area filthy and unsightly; causing injuries to people, reducing revenue from fishing, and having adverse effects on the children. Secondary problems such as localised flooding are claimed to be caused by litters and waste that block the waterways and drains after heavy rainfall (see appendix).
Actors and level of governance
The information gathered from all residents of Victoria Island is that everybody litters. This is evident due to huge municipal waste generated on daily basis in this area. However, more of the littering is associated with children, low income earners (local inhabitant), and people on picnics who visit the beaches for recreation. The actors handling the waste generated in this area are the state government, local government, nongovernmental organizations, private sectors and general public (beach users). From the respondents in Victoria Island, the key actor responsible for their waste management is LAWMA, an institution under the state government.
The information gathered from all residents of Makoko and Ebute-metta is that everybody litters because they do not have an effective waste management system in place, most of the littering is associated with artisanalfishermen, coastal residents, and local dredgers and since the area is waterlogged with many depressions, they resorted to using their wastes as materials for landfills and landscaping. They believe it is the state government duty to make their vicinity clean by providing them an effective solid waste management system. The actors identified as key to solving the littering menace in this area are the state and local governments, nongovernmental organizations, and private sectors (mainly manufacturers). According to the respondents in this area, LAWMA is the authority responsible for managing the solid waste, but they have not been effective with no facility in place for waste collection (see appendix).
Strategy, instruments, and resources
According to respondents, LAWMA and other private contractors are the authority responsible for managing their solid waste. A mixture of strategies, instruments and resources were utilized to achieve the national goal of a clean and healthy environment involving proper solid waste management in Lagos. In Victoria Island, the financing mode used is the user charges, where residents pay for waste collection and disposal. The respondents felt that the waste management (collection and disposal) by LAWMA is fairly satisfactory. Rendering their quota to combat marine littering through waste management, residents participate in the Environment Sanitation Day that was inaugurated by the state government whereby last Saturday of each month is set aside for people to clean their homes and their surroundings. The monitoring of the exercise is usually undertaken by the State Environmental Sanitation Task Forces. Mobile Courts are put in place to issue appropriate sanctions to those who flout the environmental sanitation laws and regulations. Despite the fact that various actors consider litter and littering as major problems in most coastal area, it was discovered that there is no separate policy to address marine littering as a problem, but rather marine littering management is considered as an integral part of solid waste management. It was also gathered from the respondents that the resident's motivations to litter reduction is mainly to have a good and clean environment, and this has been achievable with activities such as paying someone to clean their vicinity, and providing small working tools for the hired labour. The basic caution for coastal littering within this community is ""self regulation"", a situation whereby fellow resident insist their neighbours clean their environs.
In Makoko and Ebute-metta, residents of these areas have not started paying for waste collection and disposal The respondents were of the opinion that LAWMA has forgotten them, and left alone to tackle their waste problems. To combat the problems of solid waste dispersal, and prevent marine littering, residents of this area also participate in the Environment Sanitation Day, inaugurated by the state government. In spite of resident"s perception towards marine littering, solid wastes are still being used to landfill, and cart pushers are paid to empty wastes collected from other areas into waterlogged and depressed zones within the community. They are not aware of any policy that addresses littering and still very myopic to dangers associated with it. Moreover, they have little knowledge on solid waste management policy. Respondent"s motivation to tackle marine littering is to have a good and clean environment, increase yields on fishing, and prevent damage to ships and canoes. Also, monthly meetings of youths and elders within the community are often organised to discuss issues on development. There are no penalties for marine littering within this community, as residents are even encouraged to use their solid waste to landfill (see appendix).
In Table 2 , a summary is provided on the actors and level of governance, the problem perception and impacts, and the various strategy and instrument in place.
Collaboration among agencies
The governmental organizations perceived solid waste and marine littering as an environmental, health, social and economic issue. It was established that the main actor involved in waste management and marine litter prevention is LAWMA; and the latter also accepted this responsibility. Collaborations were identified among various stakeholders, and at various levels. Figure 2 illustrates the collaboration between various stakeholders on matters of SWM and marine litter.
The respondent for the Ministry of the Environment pointed out that there is collaboration between FMEnv and other stakeholders which resulted in the creation of the national committees for Agenda 21, Coastal erosion and integrated coastal zone management. The collaboration is largely mutual and was initiated by the Federal Government. The LAWMA respondent also indicated some level of collaboration between herself and the private sector such as the PSP (Private Sector Partnership) for waste collection, the press for constant public enlightenment, Manufacturer Association of Nigeria (MAN) to help minimize wastes from industrial sources and ensuring member"s compliance to FMEnv guidelines and regulations, and NGOs to ensure effective campaign and dissemination of information. Conversely, the respondent for NIOMR pointed out that there is little or no collaboration between the institute and other stakeholders involved in marine littering. The little collaboration that exists is not with the main stakeholder that is responsible for marine littering cases in Lagos State, LAWMA. The respondent also pointed out that NIOMR only study the marine environment, and make findings available to the public. Except for the FMEvn and the Nigerian Navy that exchange information with NIOMR on marine studies, other stakeholders operate in isolation. The reason most times is as a result of contest for supremacy, particularly when there is difference in opinions, and a division is trying to encroach into other"s responsibilities. Collaboration between governmental organizations is scarce, but few that exist do not involve subsidies (schemes) but are present so that each organization can achieve its mandate. Economic incentives such as stationeries, products of companies, field materials, and sometimes cash are sometimes available to some governmental organizations by private sector to implement their corporate social responsibility.
The major source of marine litter in Makoko and Ebutemetta is the solid waste generated within these communities. Though the residents claimed that tidal waves do bring litters from other coastal communities or land based sources, but it was clear that greater percentage is from within the community based on the huge solid wastes that were found dispersed throughout the community. In line with the work of Folorunsho and Awosika (2001) , during high tides at the study sites, there is an influx of coastal waters into the coastal communities which fill up all the depressions and landfill areas, creating a situation that could be termed as coastal flooding. The dispersed solid wastes in these communities are therefore left floating, and are transported into the middle of the lagoon during low tide, as the water movement is reversed. Fishing and dredging activities by the residents of these communities are also factors to be considered. The fishing traps of fishermen (Plate 4) trap both the fishes and the free flowing litters escaping from shores of the coastal communities and also from other sources, thereby concentrating the litters, and making the marine environment unsightly and unproductive.
Dredging activities re-suspend materials that could have natural decay in the bottom sediment; thereby turning them to nuisance, a case of marine littering.
Taking a critical look at the situation at these communities, one could easily conclude that they have been neglected, or that LAWMA, whose responsibility is to manage their waste had given up on them. Inaccessibility (bad road networks) is another problem facing these communities; and this has created a bottleneck in the activities of LAWMA in this area. The interview report revealed that collaboration among actors that are responsible for the proper management of the coastal areas in Lagos State is very weak. This is not in accordance with Bressers contextual theory on sustainable development (Bressers, 2004) , Mazmanian and Kraft"s epochs of environmental policy (Mazmanian and Kraft, 1999) , and Bressers and Kuks"s governance model (Bressers and Kuks, 2003) .
Due to effective cleaning practice that is operational at the beach and the surrounding communities, the high level of cleanliness observed at the Victoria Island bar beach is expected. The activity of LAWMA that takes care of the collection and disposal of solid wastes in this area, the type of governmental establishment (FMEnv, NIOMR, Nigerian Navy) located in this area, and the calibre of people living in this area are also contributory in ensuring a high level of hygiene in this area. The Federal Ministry of Environment outstation and the Naval Base located at the Victoria Island bar beach area maintain high profiles in keeping the environment clean. Many research works had been carried out as well by NIOMR on different aspects of marine debris, and some are still ongoing. This multi-actor approach of management at this location, albeit not collaborative (thus inconsonance with Bressers and Kuks governance model (2003) that emphasizes collaboration within actors) is instrumental to its relatively clean state. According to Isaac et al. (2005) , tourist density also contributes to the small amount of solid wastes observed during weekends (Saturdays and Sundays) when the beach is put into full use (Plate 5).
Conclusion
Within the scope of this study, effective solid waste management has been identified as a solution to the menace marine litter poses on coastal community. A clear-cut case of marine littering resulting from ineffective solid waste management was the case at Makoko and Ebute-metta. The solid wastes generated by these coastal communities escaped to the surface of the lagoon system during high and low tides systems. Factors responsible for marine littering observed at Makoko and Ebute-metta are:
(1) lack of integrated coastal zone management (ICZM) or marine spatial planning (MSP); (2) ineffective solid waste management system; (3) poor road networks which prevent accessibility; (4) lack of awareness of the danger posed by marine littering; (5) the perceptions of the coastal dwellers towards marine littering.
Of the aforemention listed causes, ineffective solid waste management is critical and requiring urgent attention. Conversely, the dividend of relatively effective solid waste management system with multi-actor approach is seen clearly at Victoria Island bar beach. Except for weekends when the visitor"s density is higher than during the week, the beach and the surrounding communities were found clean and tidy. The contributory factors are:
(6) excellent awareness of the danger posed by marine littering; (7) environmentally sound solid waste management system; (8) the perception of the coastal dwellers towards marine littering; (9) relatively sound ICZM; (10) good road networks that allow accessibility; (11) a multi-actor (though not collaborative) approach of ensuring sound solid waste management within the coastal communities.
Overall, effective solid waste management is among the environmental subjects of major concern in maintaining the quality of the earth"s environment and especially in achieving sustainable development. This however, must go beyond the mere safe disposal or recovery of wastes that are generated, and seek to address the root cause of the problem by attempting to change unsustainable patterns of production and consumption. This implies the application of the integrated life cycle management concept, which presents a unique opportunity to reconcile development with environmental protection. The following recommendations are key towards achieving effective and sustainable waste management system:
(1) It is anticipated that if the government uses a participatory approach especially with the coastal dwellers, that is, the fishermen and residents, a substantial result can be achieved, which will be sourcebased. Also, the implementation of a review waste management policy at grassroots levels by involving NGOs, communities, business enterprises and traditional social institutions.
(2) Collaborative multi-actor approach in tackling the problem of solid waste should be encouraged as this will prevent replication of duties and responsibilities among actors. LAWMA should collaborate more with Manufacturers Association of Nigeria (MAN) and also the General public to tack the problem of waste within the coastal zone; this can be done by encouraging individual people and commercial sectors to get involved in litter/solid waste management business which include collection, sorting, and recycling. (3) Perception/Awareness: Educational campaign on litter reduction strategy is highly recommended. This awareness campaign should be targeted at all actors/ stakeholders by teaching them the mechanisms of controlling litter at the source, introducing alternative disposal mechanisms and also the negative effects of littering. (4) Involvement of all actors such as representatives of MAN, FMEnv, LAWMA, research institutes, coastal residents, local governments, and PSPs in policy development and decision-making so as to encourage acceptance and ownership, thus improving policy effectiveness. (5) Adequate monitoring, feedback to actors in waste management on the basis of monitoring data and trends, and evaluation of the effectiveness of the policy to support future planning should be embraced. Studies and surveys should be conducted to aid proper planning and optimise the use of scarce resources. (6) Budget of sufficient financial resources to tackle waste and litter problems. This can be achieved by levying some manufacturing companies especially nylon and plastics companies, sponsorship from international/ national companies, levy from individuals and companies that prohibit waste management laws. Also, the Federal Government should budget for solid waste management in the annual budget. (7) Although LAWMA has started the involvement of public private partnership (PPP) with solid waste collection, more suchlike involvement should be encouraged in all aspect of waste management. 
